INTRODUCTION
The social impact of structural adjustment policies (SAP) in developing countries is a controversial issue. These policies, typically consisting of reforms such as trade and exchange rate liberalization, government sector retrenchment, and removal of food and other consumer subsidies, have been associated with sudden increases in poverty and income distribution in Latin American and the Caribbean (Berry, 1995; Handa & King, 1997) . On the other hand, Behrman and Deolalikar (1991) argues that trends in human resource indicators such as health, nutrition and education do not show a clear deterioration in the face of SAP, despite claims to the contrary in Jolly, Stewart, and Cornia (1984) . Studies attempting to estimate the impact of SAP on social outcomes such as poverty and inequality face two challenging tasks. First, establishing causality involves isolating the impact of specific adjustment policies on World Development Vol. 31, No. 7, pp. 1125 -1145 , 2003 Ó 2003 Elsevier Science Ltd. All rights reserved Printed in Great Britain 0305-750X/03/$ -see front matter doi:10.1016/S0305-750X(03)00063-9 www.elsevier.com/locate/worlddev * This research was funded by the FOCAL project of the Center for International Studies, University of Toronto, Toronto, Ontario, Canada. Thanks to Nicola Martin, Brian Langrin, and Helder Zavale for excellent research assistance; Albert Berry, Gerry Helleiner, Kristin Fox, Patricia Mucavele and John Hoddinott for stimulating discussion; and to seminar participants at the IDB/IFPRI conference on Shocks for useful comments. The opinions in this paper are not necessarily those of the IDB. All errors are the authorsÕ responsibility.
human development outcomes and is extremely difficult, not simply because of the multitude of potential intervening factors which are hard to control in standard regression analysis, but also because the effects of these policies generally occur with a lag, and the lag time itself will depend on the sequence of policy changes as well as institutional and structural features of the economy.
1 Second, even if a causal link can be established between particular market-friendly reforms based on SAP and a deterioration in social indicators, the (almost unanswerable) question remains as to whether this deterioration would have been less without the reform package, since in many cases SAP are part of International Monetary Fund (IMF) sponsored loan agreements negotiated by economically distressed countries with severe balance of payments crisis.
The present study contributes to the on-going debate on the social consequences of SAP by analyzing the behavior of childrenÕs weight, a nutritional indicator that responds to short run living conditions, around the period of JamaicaÕs exchange rate liberalization in 1991. For the purposes of our statistical analysis, the liberalization episode in Jamaica is very close to a ''natural experiment'' in that it occurred at a very specific time, with very specific consequences that can be formally linked to food prices and hence the availability of nutrients and other anthropometric inputs. Furthermore, we use a unique set of eight annual household surveys where we are able to exploit ''synthetic cohort'' estimation techniques popular in the immigration literature (see, for example, Baker & Benjamin, 1994) . This technique allows us to decompose variations in childrenÕs weight into age effects, cohort or birth year effects, and year or time effects which capture common macroeconomic conditions.
2 By identifying children who are weighed within a certain window of the macro ''shock,'' we are able get a better measure than most previous studies on the possible impact of the liberalization reform on one particular social indicator.
As a starting point, this study extends the work of Behrman and Deolalikar (1991) by ''establishing the facts'' of whether short-run child anthropometry suffered in Jamaica during a period of high inflation induced by exchange rate liberalization, although the extent of SAP economic reform is much greater during our period of study than that of Behrman and Deolalikar. Furthermore, because of the richness of our data and the advances in methodology as compared to previous work in this area, we are in a better position than most to establish causality between SAP and human development. In particular, because we are able to compare children weighed during the window of the macro shock with other children, and given that inflation-inducing devaluation was the main economic reform during this time period with direct consequences for the poor, our estimates can be interpreted as capturing the impact of this reform on short-run nutritional status.
The results of the analysis show that despite JamaicaÕs very high level of human development relative to other countries with the same level of per capita income, the z-score of weight for height of preschool children fell by 0.178 zscores in the months immediately after the devaluation; the drop in weight was especially great among urban children. The results also indicate a very strong relationship between child weight, exchange rate devaluation, and food price inflation. The estimated point elasticity of the z-score with respect to the exchange rate and food price inflation is )0.36 and )0.86, respectively, and the short-run food price elasticity during the liberalization rose to )1.24. This strong link between currency depreciation, inflation, and child welfare, illustrate the political and economic sensitivity of the exchange rate in open economies such as Jamaica, with clear implications for the timing and manner in which SAP reforms should be implemented.
STRUCTURAL ADJUSTMENT, MACROECONOMIC REFORM, AND LIVING STANDARDS
Jamaica has had a long history of SAP-type reforms, dating at least from the 1977 IMF Stand-by agreement. As demonstrated in Handa and King (1997) and others, however, Jamaica was essentially a late reformer, as the implementation of adjustment and stabilization had been sporadic and inconsistent until the end of the 1980s, when there was a sudden acceleration in the pace and consistency of economic reform.
3 While the beginning of the 1990s saw profound reforms in all of the typical components of the structural adjustment package (government reduction, domestic market liberalization, external openness, and stabilization), we are particularly interested in monetary policy and its impact on the exchange rate and domestic price inflation.
At the beginning of the period of serious economic reform, 1989, some degree of monetary stability had been achieved with three consecutive years of single-digit inflation during 1986 during -89. In 1988 during and 1989 , the central bank accommodated fiscal spending occasioned by a natural disaster (Hurricane Gilbert). The effects of this on credit expansion were multiplied in 1990 and 1991 by financial liberalization, which freed the financial sector to reallocate its credit portfolio. Financial liberalization began with the removal of exchange controls early in the decade. In 1990, commercial banks were authorized to transact in foreign exchange and foreign exchange accounts were permitted. In 1991, exchange controls were removed. Until 1993, however, the central bank used indicative exchange rates and moral suasion in commercial banksÕ foreign exchange operations. Initially, surrender requirements were imposed on all institutional foreign exchange transactions. These were gradually reduced until they were discontinued in 1996. As a result of both of the above factors, M1 grew by 28% in 1990 and by 95% in 1991; by 1990 the annual inflation rate reached 30%, and in 1991 it jumped to 80%, an all time high.
The monetary expansion of 1988-91, along with the domestic inflation that it generated, served to bring about a sharp depreciation of the currency immediately upon the removal of exchange controls in 1991; the value of the Jamaican relative to US dollar went from seven in 1990 to approximately 12 in 1991 and 22 in 1992. Figure 1 shows the movement (measured by the percentage change over the previous six months) in the exchange rate and CPI during the period of study; the spike in the exchange rate corresponds to the period that includes September 1991, when the exchange rate was fully liberalized. Inflation also peaked at this time, but both the depreciation of the currency and the increase in the CPI began in the latter part of 1990. Since the trade adjustment effects of a depreciation tend to occur gradually (and in any case, one of JamaicaÕs two main exports, bauxite, is not labor intensive), the main effect of the depreciation on the poor and middle class in the short run is through higher import prices. This is especially significant in Jamaica since staple foods (such as rice and flour) are imported, hence the devaluation worsened the position of poor and vulnerable households in terms of access to basic foods and hence nutrients. Table 1 shows the evolution of poverty and food prices around the period of exchange control liberalization and there is every indication of a sudden loss of purchasing power of Jamaican households--the poverty rate jumped by 15 percentage points during 1991-92. The food component weight in CPI is 55%, and during this period the average contribution of food price inflation to overall inflation was 61% (Economic & Social Survey of Jamaica, 1996) . Table 1 and Figure 2 show the point-to-point increase (%) in prices of the total food component of the CPI, as well as the three major components of the food basket that account for important staple food consumption in Jamaica: starches (rice, yam and cassava), baked products (bread), and meats (chicken and cod fish). In all cases there is a large spike in these series for 1991, although inflation was significantly lower in the year after liberalization (1992). 
ADJUSTMENT WITH A HUMAN FACE?
While the impact of financial liberalization on inflation and wages was dramatic in 1991, the effect appears to have been concentrated and short. For example, both the labor force participation rate (44%) and the unemployment rate (16%) remained constant during the period, while the number of hours worked increased significantly in 1991 and then returned to its pre-shock level in 1992 (STATIN, various years). Meanwhile, real per capita GDP growth continued to be positive, dropping from 5% to 0.5% during 1990-91 and increasing to 2% in 1992 and 1993. The real wage reported in Table  1 , which reflects primarily formal sector employment where wages are governed by fixed contacts, declined significantly in 1991 and 1992, but rebounded in 1993 and regained its pre 1991 level by 1994. But the minimum wage, which governs the pay of hourly or short-term employees, actually increased significantly (by 20%) during 1991-92 (Alleyne, 2001) , indicating that the economic shock may have had more of an effect on the middle class who tend to work in the formal sector governed by relatively inflexible wage contracts, than on the poor in flexible contracts whose wages are closer to the officially sanctioned minimum wage. Overall, given the structure of production and consumption of tradables, the impact of the sudden currency devaluation in 1991 dramatically decreased real incomes in Jamaica. With imported food staples suddenly more expensive, unless there was a large degree of consumption switching, the availability of nutrients is likely to have declined significantly, with implications for the short run nutritional status (wasting) of pre-school children. But the duration of the impact of the shock seems to have been short and concentrated. Employment remained steady, hours of work increased, growth in total output continued to be positive, and the minimum wage actually increased significantly, which may have served to ''protect'' the poor relative to the middle class.
THEORETICAL CONSIDERATIONS AND LITERATURE REVIEW
That shallowness of financial markets is a characteristic of less developed economies was established at least as long ago as the work of Shaw (1973) and McKinnon (1973) . The manifestations are low, often negative interest rates, a paucity of savings and insurance instruments, and scarcity of channels. Even in economic regimes that do not engage in repressive financial policies, the formal financial market institutions do not reach the poorest households. Thus, the ability of poor households to achieve consumption smoothing in the face of economic shocks is, theoretically at least, limited. But, the experience in many less-developed countries (LDCs) is that a vast array of behavioral and institutional responses arise, from informal credit markets to extended family networks, to fill the need to effect consumption smoothing. It then becomes an empirical exercise to determine how complete those responses are, and therefore how effective are the options for achieving consumption smoothing.
A sizable literature exists on the extent to which households in poor countries are successful at this objective. Paxson (1992) finds that the poor do try to take advantage of whatever mechanisms of risk management are available, informal or otherwise. Townsend (1995) uses the ICRISAT data--a panel from three south Indian villages drawn over 10 years--to show that household income varies over time from the village average. Townsend (1995) concludes that there is considerable but incomplete usage of insurance. Note that most of this work uses data from rural households.
The nature of the consumption smoothing mechanisms available suggest why poor households do worse. Generally, consumption smoothing may be achieved either by opting for less volatile income streams or by accessing credit and insurance to smooth consumption in the presence of a given variable income. A reduction in income volatility may be pursued by means of diversification, which in the farm context means a planting a variety of crops or having some nonfarm income through employment off the farm (Morduch, 1995) . Home production is also a means of risk management in this context. Once the income stream has been determined, households may turn to various institutions of credit and insurance. Ownsavings is the most obvious means of insurance. For poor households, however, they have little savings by definition, and frequently lack access to good savings instruments that offer a dependable store of value. With the volatile and moderate to high inflation that often characterizes developing economies, money is a poor store of value. Farm households have the option of stockpiling produce, but their product is perishable. Rotating savings and credit associations are also a popular means of insurance insofar as they allow out-of-turn withdrawals. Jacoby and Skoufias (1997) find that child labor plays a significant role as a means of selfinsurance. In the absence of an adequate means of insurance, households turn to credit. In general, commercial credit is inaccessible, so families may resort to informal lenders. The extended family is also an important source of credit as well as insurance.
In summary, the mechanisms for consumption smoothing reviewed above are best suited to rural households facing idiosyncratic shocks. Urban households are more likely to be disassociated from the extended family and do not have the option of crop variety, while aggregate shocks are inherently more difficult to insure against. The present study looks at the effects of an aggregate shock and includes a significant portion of urban households in the sample; this is the setting where informal mechanisms of consumption smoothing are least likely to be effective.
Looking at the effect of an income shock on children represents the extremity of failed consumption smoothing, on the presumption that caregiving adults attempt to absorb as much of the shock as possible before depriving their children. Many have shown the effects of shocks on children, including Behrman (1988) , who looked at the extent to which the health of children suffer during the harvest in rural households in south India, Foster (1995) , who compared body size changes before and after flooding in Bangladesh, and Jacoby and Skoufias (1997) , who demonstrated that school attendance was related to adverse income shocks in rural south India. These exercises all related, however, to the children of rural households.
The inability to mitigate income shocks is important, quite apart from the human suffering that it entails. As has been argued and demonstrated by Morduch (1995) , if insurance is ineffective, agents will choose low volatility employment and production techniques instead of the most profitable and wealth-creating options, lowering living standards and slowing technological adoption and economic growth. Morduch has estimated that households may be willing to give up 16% of expected income in pursuit of their preference for a smoother stream of income, all because of an absence of options for smoothing consumption after the income stream has been determined.
DATA AND EMPIRICAL FRAMEWORK (a) Data
Data for this study come from the Jamaican Survey of Living Conditions (SLC), an annual multi-purpose national household survey collected by the Statistical Institute of Jamaica. The SLC contains modules on consumption expenditure, health, education, housing, and social services, with a typical sample size of 2,000 households and 8,000 individuals (although the 1989 and 1992 rounds surveyed twice as many households than usual). The health module contains a section for children up to 60 months of age with information on anthropometry, immunizations, birth weight, and date of birth, while the cover module contains information on region of residence and the date the child was measured. We use the 1989-96 rounds of the SLC to assess the trend in weight for height.
A time-series of cross-sections as we have here allows us to trace the welfare of cohorts rather than individuals as in a regular panel or longitudinal data set, where cohort is defined according to birth year. A time series of crosssections has several advantages over a panel. For our study, the key benefit is that because fresh samples are selected each year, the common attrition problem in regular panels is minimized, provided the sampling frame is updated regularly and there is no serious migration or mortality. 4 In the set of surveys used in this study, the age distribution of preschool children is approximately the same across survey years, indicating that attrition bias (or sample inconsistency) is not a problem in the SLC data.
(b) Empirical framework
To describe the evolution of weight for height in Jamaica while at the same time accounting for possible fluctuations induced by macroeconomic conditions, we relate current child nutritional status to three sets of factors
Current nutritional status of child i in time period t (N i;t ) depends on a child-specific fixed effect such as the date of birth c i , 5 current economic conditions, some of which include the effects of macroeconomic policy reform but also secular trends and seasonality (y t ), and child-specific factors that can vary with time, some of which are observable (x i;t ) such as access to and quality of health care, age, sex, household resources and characteristics, and others that are unobservable (u i;t ). Alternatively, (1) can be interpreted as the reduced form relationship (''demand function'') for child health derived from a standard new household economics model stressing household or home production of nonmarket goods such as childrenÕs health and education. Such models are described in detail by Strauss and Thomas (1995) and Behrman and Deolalikar (1988) , and applications can be found in Handa (1999) ; Alderman and Garcia (1994); and Strauss (1990) . Based on (1), our estimating equation becomes
where a is a constant, the BÕs are the parameters, u it is an individual specific random error for child i (in time period t), and the sample consists of individual observations on these variables and the z-score 6 of weight for height (N i;t ) taken from eight rounds of the SLC. In addition to weight for height we also provide some exploratory estimates using height for age to see whether there are any long-run consequences of the 1991 liberalization episode.
An important empirical issue is controlling for the established growth patterns of young children. Following the recommendation of nutritionists, children are divided into eight age groups and dummy variables included to allow for flexible estimation of age effects on growth. The age groups (in months) are 0-2, 3-5, 6-8, 9-11, 12-23, 24-35, 36-47, and 48-60 . Aside from age, we also include sex of the child, 13 parish dummy variables and two dummies for residence in a rural or urban area, these latter variables to capture living conditions and access to health and other social services. To control for differences in caregiving behavior and knowledge of health issues, years of schooling of the primary caregiver and her age are included in the estimation. For the 1989, 1990 , and 1991 surveys the caregiver is the mother. For the other years it was not possible to identify the childÕs mother so the education of the oldest female resident is used instead. Finally, as a measure of household resources we include the log of per capita consumption expenditures, instrumented using type of dwelling (house, apartment, semi-detached, etc.), main material of walls, water supply, kitchen and toilet facilities, ownership of house, access to electricity, and telephone.
The cohort effects (c) are captured by the childÕs date of birth using six-month (bi-annual) dummy variable, 7 and the common macroeconomic effect (y) is the time of the survey. We use two definitions of y, starting with year of survey, and then the date of the actual measurement of the child since in each survey year the anthropometric data was collected over a period of several months (see below). We then explicitly measure the impact of macroeconomic conditions on child weight by including measures of inflation and currency depreciation in the model. Tables 2 and 3 provide the mean z-score of children in our sample by year (Table 2 ) and age group (Table 3) . We are particularly interested to see if there is a ''blip'' in the data in 1991 when Jamaica suffered severe macroeconomic adjustment with deleterious consequences for income and food prices. Table 2 shows that for all children, mean z-score of weight for height declined from )0.030 in 1989 to )0.17 in 1990, and then to )0.30 in 1991, returning to normal in 1992. To allow for differences in vulnerability due to age, Table 3 provides mean z-scores by age group. Comparing each age group across the surveys (i.e. going across the rows), we see that in four of the six age groups the mean weight for height zscore is lowest for survey year 1991; in the two cases where it is not (age groups 6-11 and 48-60), the lowest mean weight for height z-score occurs in 1990, when the inflation rate began to increase (see Figure 1 ). Our expectation regarding the pattern of stunting (height for age), shown in the bottom half of Table 3 , is less clear. If stunting developed due to growth faltering caused by extreme adjustment in 1991, we would expect this to show up in the data some 6-18 months afterward. Considering children age six months and over after 1991 (those 0-5 months after 1991 are not in the 1991 survey) we find that four of the five age a Children with z-scores greater than 5 or less than )5 excluded. b Children with z-scores less than )5 or greater than 3 excluded.
(c) Descriptive statistics
groups report the lowest z-score in either 1992 or 1993, the two years immediately proceeding the shock. Figure 3 graphically displays some of the numbers from Behrman and Deolalikar (1991) 9 analyze the trend in child nutritional status in Jamaica during 1977-87 using annual averages calculated from clinic-based data. They find no significant downward trend in average nutritional status over that period, and conclude that the structural adjustment that occurred in Jamaica during that period did not have a significant negative social impact. Using our individual level data for 1989-96, we estimated equations analogous to the ones found in Behrman and Deolalikar (1991) , where weight for height was regressed on x it (that is, sex, age group dummies and the 13 parish and two regional indicators), and a time trend to characterize the secular path of the dependent variable. We looked for two possible deviations in the data. The first was a one-shot deviation in 1991, captured by a dummy variable indicating whether the observation came from the 1991 survey, and the second a permanent deviation after the shock, captured by a dummy variable equal to 1 for observations from 1991 and after, and equal to WORLD DEVELOPMENT 1132 0 otherwise. We found a significant one-shot deviation in 1991, with weight for height for kids in the 1991 survey on average 0.203 zscores below other kids (consistent with the results in Table 2 ). But the existence of a permanent deviation after 1991 was less obvious; the coefficient estimate for the post-shock dummy variable was )0.086 with a t-value of only 1.83.
We also performed the same analysis using height for age as the dependent variable. Since height for age is an indicator of chronic or long-term nutritional status, we looked for significant long-term deviations from trend after 1991 and after 1992. We found a significant negative deviation after 1991 of )0.112 z-scores (t ¼ 2:03). This deviation is less pronounced for the post-1992 dummy, where the estimated coefficient was )0.093 and the t-value only 1.61. These results indicate that the shift in height for age occurred in 1992, the year immediately after the shock.
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Although not conclusive, our initial investigation using raw means, graphs and simple regression suggests that weight for height suffered in 1991. Long-term nutritional status (height for age) of children also appears to be lower after 1991. These simple descriptive regressions tell a different story from that in Behrman and Deolalikar (1991) , but this is not surprising for two reasons. First, the data in Behrman and Deolalikar (1991) only go up to 1987, well before the bulk of JamaicaÕs SAP was implemented. Second, their anthropometric data are clinic based, which in Jamaica, tends to underreport the extent of malnutrition compared to survey-based data which we use here (Grosh, Fox, & Jackson, 1991) .
REGRESSION RESULTS
Before displaying results controlling for both age, year and birth cohort, Table 8 in the Appendix A presents information on the number of cohorts and their size. As mentioned earlier, since the SLC collects data on children under age five, the first few rounds of the survey contains information on children who were born before 1989, which is the earliest SLC year that we use. As we would expect, the largest cohorts (given by the last column of numbers in Table 8 ) are those whose birth year lies within the first few years of the survey rounds, while the smallest cohorts are those born in the last two survey years . Given the sample sizes, we define cohorts according to six-month birth intervals, each interval corresponding to the first six and the last six months of a particular year. Since the 1996 birth cohort is so small (54 observations), we group them with 1995(2) (i.e. kids born in the second half of 1995) and use this as our excluded or base category.
(a) Impact of survey year on weight for height We estimate Eqn. (2) with 11 cohort dummy variables as defined above, and seven dummy variables indicating year of survey, along with the usual control variables (sex, 11 parish and regional dummies, and seven age dummies). Summary statistics for all the variables used in the analysis are presented in Table 9 of Appendix A--a subset of these coefficient estimates are provided in Table 4 . Note that in a timeseries of cross-sections such as we have here, age, cohort, and survey year cannot be separately identified since each is a linear combination of the other two. In the specifications we present below, identification is achieved through functional form because the age dummies overlap with the year of birth dummies. We have experimented with the alternative proposed by Deaton (1997) , where the cohort effects are restricted to sum to zero and have no trend, and found no difference in the estimated coefficients reported below.
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F -tests at the bottom of Table 4 indicate that the set of year effects (at 1%) but not the cohort effects are significant determinants of the zscore for weight. The year coefficients indicate that even after controlling for previous (or initial) health and economic conditions via cohort effects, mean z-score of children from the 1991 survey is 0.227 z-scores lower than those weighed in 1996, but this difference is not statistically significant. Kids from the 1991 survey are approximately 0.12 standard deviations lighter than those from 1990, but this difference is also not statistically significant (p-value is 0.15); note however that the difference in mean z-score is significantly lower in 1991 compared to 1992 (see bottom of Table 4 ).
(b) Date of measurement effects
Children in each round of the SLC are weighed and measured over a period of several months. SLC data have typically been collected at the end of the year, with anthropometric interviews therefore occurring at the end of the ADJUSTMENT WITH A HUMAN FACE?year or the beginning of the following year. The timing of the survey, however, was changed to the middle of the year in 1995 so that all anthropometric interviews were done within the same calendar year. We are particularly interested in the outcomes of children weighed around the time of the September 1991 liberalization, which would be children from the 1991 survey. In this survey, 37% of the children in the sample were actually weighed and measured in January or February of 1992. Since child weight is very sensitive to short-run or current living conditions, we test the hypothesis that children in the 1991 survey who were interviewed closer to the shock were more vulnerable and so have lower weight.
We therefore refine our year effects by creating dummy variables based on the time within a given year the child was measured, dividing each year into roughly three periods, corresponding to the beginning, middle and end of the year. For example, the variable 91(3) indicates the child was measured during the end of 1991, while 92(1) indicates the child was measured during the first few months of 1992. For each survey until 1995 we divide children into two groups, typically those weighed and measured at the end of the survey year and those at the beginning of the following year, due to seasonality in consumption associated with Christmas and New Year. We do not separate children in the 1995 and 1996 surveys since these are conducted in the middle of the year when consumption patterns would be fairly stable. The excluded group is children measured in the 1996 SLC.
Column 1 of Table 5 presents coefficient estimates for weight for height using these (3)) is large and negative ()0.342) with a t-value of 2.02, while the estimate for kids measured a few months later (92 (1)) is much smaller ()0.164), and these two estimates are statistically different at the 7% level of confidence. Note that average weight for height appears to have begun deteriorating at the end of 1990, when a few financial reforms were initiated and when inflation began its incline (Figure 1 ). The p-value for statistical difference in effects in 90(1) and 90 (3) is 0.09, while the difference in coefficients between 90(1) and 91(3) is highly statistically significant (p ¼ 0:00). The pattern therefore appears to be a decline in average weight beginning at the end of 1990, bottoming out at the end of 1991, and recovery by the end of 1992. Does the difference between 91(3) and 92(1) simply capture differences in consumption patterns due to seasonality of Christmas and New Year? We performed a series of pair-wise t-tests to see whether the coefficients for children from the same survey year were significantly different from each other (for example, 89(3) versus 90 (1), 90(3) and 91(1), and so on) for the six survey years where this is possible (89-94). In four of the six cases the p-value of the t-test for differences in coefficients was above 0.50, with the two exceptions being 1991 (the year of the shock) and 1993, where the p-values were 0.07 and 0.01, respectively, but for 1993 there was actually an increase in mean z-score from preChristmas to post (see coefficients in Table  5) . 13 These results indicate that seasonal fluctuations in child weight due to Christmas and New Year are not the norm in Jamaica, and thus that the decline in weight observed within the 1991 survey is not simply due to seasonality in consumption associated with Christmas and New Year. Taken at face value, the coefficient estimates imply that children weighed just after the liberalization episode are 0.178 z-scores lighter on average than those weighed a few months later, controlling for age, birth date, sex, and region of residence.
(c) Extensions: region, age, income, and education interactions
In this section we investigate some further hypotheses to assess the robustness of our results, and to help us better understand the link between the 1991 macro shock and the vulnerability of children. Our earlier review of consumption smoothing mechanisms indicated that urban households were less likely to have access to traditional informal sources of insurance or smoothing mechanisms, such as extended family or own farm produce. In Jamaica the poverty rate is significantly higher in rural areas, but poor rural households are also likely to have access to domestically produced food such as cassava, yam, and fruits and vegetables, which could have offered a degree of food security during the crisis. To test whether the macroeconomic shock affected urban children differently, we interact the measurement date variables with the rural dummy and report the results in columns 2 and 2a of Table 5 .
The rural interactions (shown in columns 2a) are jointly significant at the 0.06 level, while the rural interaction for 91(3) is highly statistically significant, the point estimate indicating that during the peak of the crisis the mean weight among rural children was 0.329 z-scores higher than that among urban children. A rural-urban difference, though not as significant, was also present at the beginning of 1991, when the mean z-score was 0.345 higher among rural children (t value 1.63). Figure 4 presents the estimated z-score for urban and rural children according to measurement date; mean weight for height is higher for rural children over the study period, but the difference is very large in 1991 during the macroeconomic crisis, and begins to decline during 1992. 14 As noted above, rural households are poorer than urban ones on average, yet urban children appeared to have suffered more during the 1991 crisis. Access to resources influences nutritional status by increasing potential access to food and quality health care, and is positively associated with nutritional status as estimated in Tables 4 and 5 . We tested the hypothesis that richer households were better able to protect children during the crisis by interacting our measure of resources with the date of measurement dummy variables. None of these interaction terms were significant, neither for the full sample nor in urban areas (results available from authors). Motivated by the well-known relationship between childrenÕs health and maternal education, we performed a similar interaction as above, except now using motherÕs (or caregiverÕs) education instead of income. The simple interaction between 91(3) and highest grade attained yielded a positive but insignificant coefficient. We then created dummy variables indicating whether the childÕs caregiver had completed primary, first cycle secondary (grade 9), and second cycle secondary (grade 11), levels of schooling. The coeffi-cients of these interaction terms were progressively larger (and positive) for higher levels of schooling, and the grade 11 coefficient of 0.116 nearly eliminates the negative effect of 91(3), although it is also not precisely measured (t-value equal to 1.13).
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Finally, we considered two issues related to the pattern of child growth and development. First, children are more vulnerable during the weaning period which is typically between 6 and 12 months in Jamaica. Second, children who receive a ''shock'' or nutritional ''insult'' during a growth spurt may be less likely to recover. We can account for the potential vulnerability during the weaning period by interacting the 1991 time effect with age, to see whether children of specific age groups suffered more in 1991, but we cannot test the second hypothesis because in general children have their growth spurts at different times. When all the age dummies are interacted with a dummy for survey year 1991, none of the interaction terms are individually significant, nor are they jointly significant (p-value of 0.63 for the joint F -test); the same results are found when interacting with kids weighed in November and December of 1991 only (results available from authors). The fact that younger children were not relatively protected during the crisis is probably due to the low rate of exclusive breastfeeding in Jamaica.
(d) Explicit control for macroeconomic conditions
The above analysis indicates that children weighed shortly after the liberalization episode are lighter (by 0.178 z-scores) than those weighed just a few months later, and in urban areas the decline in weight was even larger (0.364 z-scores). If this decline in short term nutritional status is due to currency devaluation and the associated price increase of imported food staples, than explicit control for these factors should eliminate or decrease the (negative) impact of the 91(3) date of measurement effect. Using monthly data on the exchange rate and food prices, we construct two variables to measure the potential influence of macroeconomic instability on child weight. The first is the average rate of depreciation of the exchange rate over the six months prior to the date of measurement, and the second is the average rate of food price inflation over the three month period prior to date of measurement (in percent). We experimented with other specifications (different period lengths) and found these two specifications to be the best predictors of child weight. 16 Column 1 in Table 6 presents estimates of the impact of exchange rate depreciation (in percent) over the last six months on the zscore of weight for height. There is a highly 9 0 ( 1 ) 9 0 ( 3 ) 9 1 ( 1 ) 9 1 ( 3 ) 9 2 ( 1 ) 9 2 ( 3 ) 9 3 ( 1 ) 9 3 ( 3 ) 9 4 ( 1 ) 9 4 ( 3 ) 9 5 ( 1 ) 9 5 ( 2 ) 9 6 ( 1 ) Rural Urban Figure 4 . Estimated impact of measurement date on weight for height.
ADJUSTMENT WITH A HUMAN FACE?
significant negative relationship between the two, even with the usual set of controls. An additional 1% increase in average exchange rate depreciation over the last six months reduces weight for height by 0.004 z-scores.
When the date of measurement indicators are included in column 2, the 91(3) indicator loses statistical significance relative to the base time period, but the difference between 91(3) and 92(1) is still significant, and the point esti- mate of the difference actually increases to 0.212.
Column 3 in Table 6 shows the impact of food price inflation on child weight, and this relationship is also highly negative and statistically significant. An additional 1% increase in average food price inflation over the previous three months reduces the z-score of weight for height by 0.022. But, when date of measurement is included in the model (column 4), food price inflation loses significance, and the difference in estimated (average) z-score between children weighed in late 1991 and early 1992 is slightly reduced to 0.173, significant at the 9% confidence level.
In a small open economies such as Jamaica, the value of the exchange rate is a highly political instrument due to the strong link between domestic inflation and currency devaluation. Few studies (if any) have explicitly measured the strength of the relationship between macrovariables such as the exchange or inflation rate, and individual welfare outcomes such as preschooler wasting using micro data. Based on the point estimates in columns (1) and (3) of Table 6 , we calculate elasticities of the z-score of weight for height with respect to the exchange rate of )0.36, and )0.86 with respect to food price inflation. During the rapid currency devaluation and inflation of 1991, the (shortterm) elasticities were even higher, reaching )0.45 and )1.24 for the exchange rate and food price inflation, respectively.
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Both exchange rate depreciation and food price inflation have statistically strong effects on short-term child nutritional status, and according to the results in Table 6 , the estimated lower z-scores of weight for height in 91(3) is correlated with food price inflation. To better understand the causal relationship between exchange rate liberalization, inflation, and child health, we performed Granger causality tests (Granger, 1969) to see whether the high food price inflation during this period was due to the rapid currency devaluation observed over the same period.
Using lag lengths of four, six, and eight periods, the exchange rate was regressed on past values of itself and the food CPI, and the food CPI was regressed on past values of itself and the exchange rate. We were able to establish one way causality from the exchange rate to the food CPI.
18 But when the same test was implemented in changes, we could not establish one way causality. Past values of the exchange rate were significant predictors of the food CPI, and past values of the food CPI also significantly predicted the exchange rate, indicating two-way causality. We tried two variations of the model estimated in changes. First, we included lagged values of the money supply as an additional control variable since this could have caused both inflation and exchange rate depreciation. We also estimated switching regressions where all variables were interacted with a dummy variable for the eight month period between August 1991 and March 1992 (when the slide of Jamaican dollar stopped). In neither variations of the model were we able to establish one way causality flowing from the exchange rate to food prices--all models showed dual causality.
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(e) Long-term effects: height for age The financial liberalization episode had an immediate impact on wages and real incomes, but longer term consequences of this shock on employment and output appear to have been small. As a result, the effect of this episode on longer term (chronic) nutritional status is not likely to have been strong, at least theoretically. Nevertheless, we check to see whether there were any longer term repercussions by analyzing the behavior of height for age among children who were born before or just after September 1991. 20 Specifically, from our working sample we select those children who were born before June 1992. Among these children, those measured before September 1991 were not exposed to the ''treatment,'' while those measured after that date were exposed to the treatment; for this latter group we define their exposure time as the number of months after September 1991 their measurement occurred. For example, a child born before September 1991 and whose measurement date was September 1992 is defined to have an exposure time of 12 months.
Using this sample of children, and nine mutually exclusive exposure time categories, we estimate Eqn. (2) on the z-score of height for age and present the results in Table 7 . Almost all of the exposure time variables are negative, indicating that mean height for age is lower among kids who were exposed relative to those who were not. Nevertheless, only one coefficient (13-18 months) is statistically significant. As a whole, it seems like height for age deteriorated significantly about 7-24 months after the shock, and then recovered. The estimated relationship between exposure and height is depicted graphically in Figure 5 , and shows a drop in height for age occurring approximately six months after the crisis, and continuing until about 24 months after the crisis, and then returning to the steady state.
CONCLUSIONS AND DISCUSSION
Using a time series of household surveys we evaluate the consequences for short-term or current child nutritional status, of JamaicaÕs exchange rate liberalization in September 1991. This economic reform had swift and severe consequences for inflation, real incomes and food prices, and lead to a significant increase in poverty in that year.
Our analysis suggests that weight for height declined during this period of adjustment. After controlling for a set of potential intervening variables, we find that the mean weight for height for children 12-23 months of age from Extensions to our basic model reveal no significant interactions between the 1991 effect and childÕs age or household per capita consumption expenditure. There is, however, an important regional dimension to the impact of the crisis on weight. The impact on urban children was significantly greater (by 0.329 z-scores) than for rural kids, even though the latter come from relatively poorer households. But rural households in Jamaica have more access to own farm produce which seems to have played a mitigating role during this inflationary period. An important result in this study is the strong relationship between the exchange rate, food price elasticity, and childrenÕs current nutritional status. The estimated elasticity of the zscore of weight for height with respect to food inflation is )0.86; during the crisis period in 1991 this elasticity rose to )1.243.
What do our results imply for the broader debate on SAP, pubic policy, and social development? First, due to our unique data base, we are better able than other studies to isolate the impact of currency devaluation on childrenÕs health at the micro level. We find this relationship to be very strong in the context of a small open economy which is dependent on imports of staple foods. Under these circumstances, it appears that adjustment policies which bring about sudden and large changes in the inflation rate can have real affects on childrenÕs short-term nutritional status, especially among urban households who buy their food in the market. Second, due to JamaicaÕs high level of social development, the correlations uncovered here probably serve as a lower bound for similar scenarios in other developing countries. Jamaica has already gone through the epidemiological transition, so that its disease burden and health care problems resemble those of a high-income country such as the United States, rather than a typical poor country.
21 For example, infant mortality is 13 (per 1,000) and the total fertility rate 2.4, compared to means of 41 and 3.0 for all middle-income countries (World Bank, 1997) . Maternal education, an important determinant of child health, is also very high in Jamaica, indicating a capacity to process and respond to environmental shocks. 22 Finally, JamaicaÕs maternal and child health care delivery system was recently described by WHO as one of the best in the developing world. For all these reason, the capacity of Jamaican households to respond in a way that would protect child health is greater than in the typical developing country.
NOTES
1. For example, Handa and King (1997) show that poverty in Jamaica increased dramatically in 1991, the year of major exchange rate reform, but fell very quickly thereafter. They suggest this may have occurred because Jamaica had already been through several initial rounds of market oriented reforms before exchange rate liberalization.
2. Given the existence of multiple rounds of Living Standards Measurement Surveys in several developing countries, this technique could also be used elsewhere to assess the social cost of SAP.
3. For a review of JamaicaÕs structural adjustment and reform process, see Lora (1997) ; Witter and Anderson (1991); Boyd (1987); and Handa and King (1997) .
4. Infant mortality is low in Jamaica, 14 per 1,000, and there are no reports of excess mortality during 1990-91.
5. This individual effect includes the initial health endowment of the child as well as past health performance or the stock of health from the previous period. These are some of the effects the cohort specific effect is expected to pick up.
6. As recommended by the World Health Organization, the weight of each child is compared to a reference standard of children of the same sex and height from a well-nourished population (in this case the United States is used as the reference population). The z-score is obtained by subtracting the median weight of children of the same sex and height from the observed or measured weight of children in the sample, and dividing by the standard deviation of weight of the reference population. The resulting variable is measured in standard deviations, as opposed to centimeters or inches.
7. Smaller age groups are not possible due to small cell sizes.
8. The rate of wasting, defined as the proportion of children with weight for height z-score less than or equal to )2, also increased significantly in 1990 and 1991. The average rate of wasting over the whole period was 3.9%, compared to 6.1% and 5.3% in 1990 and 1991, respectively. In 1992, the year after the shock, the rate of wasting was 2.8%. 9. They look at deviations from trend in malnutrition in Jamaica using national averages for approximately 11 years (hence their sample has 11 observations). We cover fewer years, but use micro data with over 5,000 observations so that we can control for one of the most important determinants of anthropometric status--age of the child.
10. Results of these descriptive regressions are available from the authors upon request.
11. There are no significant differences by sex, a common finding in the English-speaking Caribbean, where female headship and labor force participation is very high, and girls routinely outperform boys in school.
12. Deaton (1997) suggests restricting the year effects to zero in order to identify age and cohort effects. But since we are precisely interested in estimating year effects, and since these effects are unlikely to sum to zero in this particular case, we restrict the cohort effects instead. Note that the cohort effect is unlikely to affect short-term nutritional status.
13. These results are available from the authors upon the request.
14. Rates of wasting were also significantly higher in urban areas, averaging 8% in 1990-91 compared to only 4% in rural areas during the same time period.
15. On average 29% of female caregivers have completed grade 11 or higher in the sample. But, the interaction between this variable and the variable 91(3) yields only 170 positive observations out of a total sample size of 6,331, or 2.7%, which also explain the low t-statistic.
16. For exchange rate depreciation the last three periods average was also statistically significant but not as strong quantitatively. Similarly, for food price inflation the last six periods average was also statistically significant but quantitatively not as large.
17. These estimates were derived from a model interacting the exchange rate and food inflation (separately) with the variable 91(3).
18. In other words, past values of the exchange rate were significant predictors of the food CPI, but past values of the food CPI were not significant predictors of the exchange rate.
19. Results of the Granger causality tests are available from the authors upon request.
20. Children born well after that date were not exposed to the crisis during their life.
21. JamaicaÕs health care burden comes from curative and chronic illnesses rather than infectious and childhood diseases. See Handa and Neitzert (1998) 
